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Abstract:

This program examined the role of glass processing upon
subsequent radiation effects with particular focus upon optical
absorption centers. The results have indicated a number of
strategies appropriate for the mitigation of radiation induced
darkening of optical components. The fundamental understanding
of the relationship between glass processing -,ariables and atomic
defects in glasses has permitted these advances.

Statement of Research Problem:

The work conducted under this program has focused upon rte
role of glass processing upon the defect concentrations in as-
prepared glasses of various types. The subsequent interaction
of those defects with ionizing radiation has also been monitored
using experimental techniques such as electron paramagnetic
resonance (EPR), DC conductivity, optical absorption, and optical
bleaching. A number of these studies have also included anneal-
ing studies of the defects so as to ascertain the thermal
stability of the various defects in the irradiated glasses.

Overview of Results Obtained:

The bulk of the results obtained on this program have been
reported in the published literature in the 21 papers publiqhed
to date. At least one additional paper is anticipated as a
result of the work conducted under this program.

The results of this program have outlined the salient
variables involved in the melting of a glass as they influence
the atomic defect population of the resulting lass. Such
processing variables include the melcing atmosphere, temperature,
quenching rate and subsequent annealing processes. It has become
clear that atomic defects of two types arise in glasses. The
first of these defects is the chemical defect such as non-
stoichiometry or an impurity atom in the glass. The missing atom
(nonstoichiometry) or an atom of the wrong valence (impurity
atom) each result in an associated defect which is a site for
electron trapping in subsequent ionizing radiation environments.
This is one source of radiation induced damage which can be
mitigated by processing to avoid nonstoichiometry or impurity
atoms.

The second class of atomic defect is associated with
disorder in the glass. This can be exemplified by an oxygen atom
which is ordinarily two coordinated or connected to two silicon

atoms. If an oxygen is triply coordinated or singly coordinated.
a local disorder arises. This defect is a simple consequence of
structural disorder at a particular atom site. A classic example
of such a defect is the intimate valence alternation pair (IVAP)
first hypothesized in chalcogenide glasses but observed in Si0 2
during the course of this research.
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